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Meriam 4/4, 4% : System Hie Particles: Ёлда Momentum 


(a) Fixed Reference Point "o" 


Considen a system of М particles 
p = Р = position of center of mass (cent of gravity) 


Lel P = position of posticle i wet G 


1#(Ь) 


(D Reference print G 


The equations for H, also work. with the centen of 
дг] G as the ле алел. point : 
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3/234 The 6-kg sphere and 4-kg block (shown 
in Section) are secured to the arm of negligible 
mass that rotates in the vertical plane about a 
horizontal axis st О. The 2-kg plug is released 
from rest at A and falls into the recess in the 
block when the arm has reached the horizontal 
position. An instant before engagement, the 
arm has an angular velocity: 2 rad/s. 


@ just before impact 
@ just after impact 


(a) At whet speed V, does the 21 plug hit the к-а block * 


n о 
constant aceelokion> v = yrs 2a, AS = (2)(—9-21)(— о.& melus) 


= Ё} time of impact , V of 2- ky plug i5 3.43 м/5 ] 
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1 Кае entry IS not conserved duning impact 


$5 s 


1 бу= С, + f Бү de Mot ише] here: 
1, O, & Dy are unk nown 
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FBD during impact 
from position @) to position (3) 


But H, is Consenyed dwing ‘impact: 


= = У. e 
5 (н) (8) + (2 ак ops 2 sphere) 
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Ц For 0, pont mass m дръм а q circle of ralius r about o 


— 


| 1= "mv = mr? o V =r 
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For mass м gem, past 0 abo perpendicular distance m: 


[à 
= m = d 
H,-TxmV => [Hol = гту( у) EN 
m 


> Rave zka) (05 metens) + (bka) EFRA ө; 


(н) (os meters? (15) + (һа) (олз melos) (0577) {ales (3-443 mf) os т) 


% S 
= | 6,=-0172 6 I3 


Is(e) 


Es 
System 15 rotating Feely 
ak Ө = 90 rev/minule, В = 60° 


Force F is mertaced. и 
(2 = 30° DeXenmine new 
rotational speed 9, and 
work Фоме by E 


9 . 
сө 
eqn Су 08), = (Н), + ( M/ dt | where [ еки 
(чы) ез ome] = (2, x 5 ) es [е2 sin eo)” 
M өг 2, Ө, yt 


== ue a! 


ОЕ T (ca) | = Lephere [ 4 „(кө)“ |. + 


+ worl done by Р + 2. Sphenes [-ma ah | 
> 2[ (4)( tha) (92 223 y] = 2[0& (loai) e). | 
+ work dose by F + z Et) ( 921) (o созо" оз ces bo] 
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-|wovlk done b F 1S 56-6 Newkon-metens 


~ Summany 


icd 
For a system of М parti es, 


= N B.) d 
„(Ну =F.) + > | (М,) 
Also, : 
x б. э б 
. б. = 2 | i X т b _ - 
Я - (9. ) +3 (M), 4 
- ( lds л i= A 
l а (^R) as 
. (А, ), = (9, ) + 21 Г e7i 


= Next Leclure 


Part I! (20 (planan) Bodies 
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